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$\partial\tau\iota^{i}/\partial\iota+u^{j}\partial \mathrm{p}l/i\partial x^{j}=-\partial p/\partial x^{i}+Re-1\partial 2?\iota^{i}/\partial x\partial jxj$ (1)
$\partial u^{i}/\partial x^{i}=0$ (2)
E Poisson
\partial 2P/\partial xi\partial xi=-(\partial ui/\partial X5)(\partial u5/\partial xi)--\partial (\partial u xi)/\partial t (3)
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(2) $\mathrm{K}\mathrm{a}\mathrm{w}\mathrm{a}\mathrm{m}\mathrm{u}\mathrm{r}\mathrm{a},\mathrm{T}.\mathrm{a}\mathrm{n}\mathrm{d}$ Kuwahara,K.:Computation of High Reynolds Number Flow al.ound a
Circular Cylinder with Surface Roughness, AIAA paper 840340(1984).
(3) : 6
(1992),567.
(4) $\mathrm{K}\mathrm{a}\mathrm{m}\mathrm{i}\mathrm{y}\mathrm{a}$,N. et $\mathrm{a}\mathrm{l}.:\mathrm{O}\mathrm{n}$ the Aerodynamic Force Acting on a Circular Cylinder in the Crit-
ical Range of the Reynolds Number,AIAA paper 791475(1979).
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Solver
Fig.1: Real time flow visualization system
Fig 2: $Cd$
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(a) Case A (b) Case $\mathrm{B}$
(c) Case $\mathrm{C}$ (d) Case $\mathrm{D}$
Fig 3: Time-averaged streamlines
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(a) $\mathrm{c}/\mathrm{d}=0.4$
(c) $\mathrm{c}/\mathrm{d}=1.0$ (d) $\mathrm{c}/\mathrm{d}=2.0$
Fig 4: $\mathrm{p}\mathrm{a}\mathrm{r}\mathrm{t}\mathrm{i}_{\mathrm{C}}1\mathrm{e}$ path
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(c) $\mathrm{c}/\mathrm{d}=1.0$ (d) $\mathrm{c}/\mathrm{d}=2.0$
Fig 5: $\mathrm{v}_{\mathrm{o}1^{\backslash }}\mathrm{t}\mathrm{i}\mathrm{C}\mathrm{i}\mathrm{t}\mathrm{y}$ fields
$\mathrm{c}/a$
Fig 6: $Cd$ and base pressure
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(a) Side view (c) Rear view
(b) Top view (d) Velocity vectors






(a) Side view (c) Rear view
(b) Top view (d) Velocity vectors




Fig.10: Pressure distribution($90$ degrees)
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